An enzyme-linked immunosorbent assay for detection of specific immunoglobulin M (IgM) antibodies against the core antigen of the hepatitis B virus (antiHBc IgM) is described. The interference of IgM rheumatoid factor was evaluated quantitatively. In the anti-HBc IgM test, the rheumatoid factor gave false-positive results when the concentration exceeded 20 IU/ml. The rheumatoid-positive sera were disclosed by a control and retested for anti-HBc IgM after absorption of rheumatoid factor with latex particles aggregated with human IgG. In five of seven selected patients with acute hepatitis B followed to biochemical and clinical recovery, anti-HBc IgM was present transiently until antibodies against hepatifis B surface antigen (anti-HBs) appeared. Two patients had persistent anti-HBc IgM during the follow-up period. Four patients with hepatitis B surface antigenemia and progression to chronic liver disease did not clear their anti-HBc IgM in the period of observation (11 to 24 months). Anti-HBc IgM could not be demonstrated in 223 of 225 Danish blood donors. The two donors found positive for anti-HBc IgM also had anti-HBs. Twenty patients with acute A or non-A non-B hepatitis were negative for anti-HBc IgM. The enzyme-linked immunosorbent assay for anti-HBc IgM described here has a high specificity and sensitivity. The diagnostic relevance needs further evaluation, including quantitation of antiHBc IgM, but the results presented indicate that anti-HBc IgM may be helpful in differentiating between prior and recent or ongoing hepatitis B infection.
The usual diagnostic technique for identification of acute or chronic hepatitis B virus (HBV) infection has been the demonstration of hepatitis B surface antigen (HBsAg) in serum. Shortly after the appearance of HBsAg, antibody to the core of hepatitis B virus (anti-HBc) becomes detectable, usually several weeks before the appearance of antibody to hepatitis B surface antigen (anti-HBs). The failure of HBsAg testing to identify all cases of ongoing HBV infections has been recognized by the fact that a few blood donors with anti-HBc as the only sign of HBV infection were able to transmit HBV (5, 6) . The demonstration of hepatitis B core and surface antigens in liver tissue from patients with antiHBc, but without HBsAg or anti-HBs in their serum, also points to anti-HBc as a possible marker of continuous replication of HBV (12) .
However, anti-HBc can also be demonstrated during the convalescent period of HBV infection and may last for several years, possibly a lifetime, and is therefore in itself not useful for differentiating between present and previous HBV infections. The clinical significance of antiHBc titers in the differentiation between these two states is also difficult to evaluate because of considerable variation in the individual antibody response.
In other viral infections, demonstration of specific immunoglobulin M (IgM) antibodies has been useful (15, 17) . Specific IgM antibodies are present only during the acute phase of infection and usually fall to a subdetectable level shortly after termination of the infection. Recently a novel approach for detection of specific IgM antibodies against hepatitis A virus (anti-HAV IgM) has been described, and several authors have reported results of diagnostic accuracy (2, 7, 10) . Using this new approach, we describe in this study an enzyme-linked immunosorbent assay (ELISA) for detection of anti-HBc IgM and the findings in a limited number of patients with HBV infection followed longitudinally.
MATERLALS (16) . RF was removed from the test serum by absorption with latex particles coated with aggregated human IgG (Latex-RF Reagent; Behringwerke, A.G., Marburg/Lahn, West Germany). Before use, soluble IgG was removed from the particles by four centrifugations at 10,000 x g and resuspension in PBS. The mixture of test serum and the washed latex suspension (diluted 1:200 and 1:5, respectively, in PBS) was incubated for 1 h at 37°C followed by 17 h of incubation at room temperature. The latex particles were partly removed by centrifugation for 30 min at 1,500 X g (14) . The supernatant was then tested in the anti-HBc IgM assay. In each experiment, two controls (negative and positive for anti-HBc IgM, but negative for RF) were included. The RF absorption did not interfere with the results for these RF-negative sera.
Immunoglobulin separation. Serum immunoglobulin separation was done by rate zonal ultracentrifugation on a 10 to 40% (wt/vol) sucrose density gradient in PBS, pH 7.38. A 0.5-ml portion of serum layered on top of 4.5 ml of the gradient was centrifuged for 18 Volunteer blood donors. Among the 225 Danish blood donors tested, four had detectable anti-HBs and total anti-HBc by RIA. Two of these four, RF-negative donors, were also found positive for anti-HBc IgM, the specificity being confirmed by the disappearance of anti-HBc IgM when the IgM antibodies were inactivated by treatment with dithiothreitol. In two other donors the only sign of previous hepatitis B infection was the presence of anti-HBc of the IgG type, and three donors showed false-positive results in the anti-HBc IgM test, as evidenced by color development in antigen-free wells. After absorption of RF, the sera from these three individuals were negative for anti-HBc IgM.
Sera containing IgM-class RF. To study the interference of IgM-class RF in the anti-HBc IgM test, 32 sera containing RF in concentrations of between 5 to 550 IU/ml were tested ( Table 1) . Seven of these sera were positive for total anti-HBc by RIA. Of the 32 sera, 18 (60%) gave false-positive results (colored antigen-free wells) in the anti-HBc IgM test, but the activity could in all cases be absorbed with latex particles coated with aggregated IgG. Only sera with RF -.. 
